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Abstract

Background: This study examined sociodemographic factors, cisplatin-related adverse health
outcomes (AHOSs), and cumulative burden of morbidity (CBMpy) scores associated with
medication use for anxiety and/or depression in testicular cancer survivors (TCS).

Methods: A total of 1,802 TCS who completed cisplatin-based chemotherapy =12 months
previously completed questionnaires regarding sociodemographic features and cisplatin-related
AHOs (hearing impairment, tinnitus, peripheral sensory neuropathy (PSN), kidney disease). A
CBMp; score encompassed the number and severity of cisplatin-related AHOs. Multivariable
logistic regression models assessed the relationship of individual AHOs and CBMp; with
medication use for anxiety and/or depression.

Results: A total of 151 TCS (8.4%) used medications for anxiety and/or depression. No
cisplatin-related AHO were reported by 511 (28.4%) participants, whereas 622 (34.5%), 334
(18.5%), 287 (15.9%), and 48 (2.7%), respectively had very low, low, medium, and high CBMp;
scores. In the multivariable model, higher CBMp; scores were significantly associated with
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medication use for anxiety and/or depression (P<0.0001). Additionally, tinnitus (£=0.0009), PSN
(P=0.02), and having health insurance (£=0.05) were significantly associated with greater use of

these medications; whereas being employed (~=0.0005) and vigorous physical activity (£=0.01)

were significantly associated with diminished use.

Conclusions: TCS with higher CBMp; scores had a higher probability of using medications for
anxiety and/or depression and conversely, those who were employed and physically active tended
to have reduced use of these medications.

Impact: Healthcare providers should encourage TCS to increase physical activity to improve both
physical and mental health. Rehabilitation programs should assess work-related skills and provide
career development counseling/training.

Introduction

Testicular cancer, the most common cancer affecting young men (18-39 years), is highly
curable with a 10-year survival rate of 95% (1). The introduction of cisplatin-based
chemotherapy (CBCT) in the 1970s largely contributed to this increased survival (1).
However, the high cure rate is offset by long-term morbidities such as hearing loss (HL),
tinnitus, peripheral neuropathy, and nephrotoxicity as well as psychosocial effects (anxiety,
depression), cognitive impairment, and poorer health-related quality of life (2).

Testicular cancer survivors (TCS) can experience anxiety or depression due to cancer
diagnosis or treatment, with prevalence estimates ranging from 10-20%, which when
compared to normative populations are modestly greater for anxiety, but inconclusive
regarding depression (3). Numerous socio-behavioral and psychological factors contribute to
anxiety or depression. For example, anxiety is associated with younger age (4), lower
educational levels (5-7), unemployment (5), living alone (7), economic concerns (4), alcohol
abuse (4), sexual dysfunction (4), fear of relapse (4), prior psychological distress (4,7), and
peripheral neuropathy (4). Depression in TCS is related to older age (7-9), lower
educational level (6,7), living alone (7,10), previous psychological distress (7), low physical
activity (11), and smoking (12).

A higher number of coexisting conditions also constitute risk factors for anxiety and/or
depression in cancer survivors (13). The most prevalent adverse health outcomes (AHOS)
related to CBCT in TCS are tinnitus, hearing impairment, and peripheral neuropathy
(14,15). Our previous study showed that 16.4% TCS experience peripheral neuropathy plus
tinnitus and/or hearing impairment (14). Both hearing impairment (16,17) and tinnitus (18)
are associated with anxiety and depression in the general population, and peripheral
neuropathy (4,19) is related to both conditions in cancer survivors. However, to our
knowledge, no large study to date has investigated the association between the number and
severity of cisplatin-related AHOs and anxiety and depression in TCS.

To provide new information with regard to the association of sociodemographic and
cisplatin-related AHOs (hearing impairment, tinnitus, peripheral sensory neuropathy, kidney
disease) (1,2,20) with the use of medications to treat anxiety and depression, we studied
1,802 TCS enrolled in the Platinum (Pt) Study, a large, multi-center clinical investigation.
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We also evaluated the association between the cumulative burden of morbidity (CBMpy)
score for cisplatin-related AHOs (1,2,20) and the use of these medications.

Methods

Study Population

Patients were enrolled in the Platinum Study at nine sites in the U.S., Canada, and United
Kingdom. Cohort methods were described previously (14,15). Briefly, eligible patients had
histological/serological diagnosis of germ cell tumor (GCT), were =18 years at consent,
completed first-line CBCT for either initial GCT or recurrence after active surveillance, had
no subsequent salvage chemotherapy, no radiotherapy, no antecedent chemotherapy for
another primary cancer, and were followed-up routinely at enrolling sites. All participants
were disease-free at clinical evaluation and referred to as TCS. Each enrolling site’s
institutional review board approved the investigation, and all participants provided written
informed consent. This study included 1,802 TCS =12 months post-CBCT not treated with
carboplatin.

Clinical, Sociodemographic, and Health Behavior Characteristics

Detailed clinical characteristics were abstracted from medical records by trained personnel.
Collected data included cancer diagnosis and histology as well as treatment information
(dates of administration, number of cycles, and cumulative cisplatin dose) as described
previously (15).

Sociodemographic and health behavior information were collected through self-reporting at
study enrollment using validated questionnaires (21-24). Sociodemographic characteristics
included education, marital status, employment status, and health insurance coverage. Health
behaviors included smoking status (never, former, current), alcohol consumption and
physical activity in the past year. Participants were asked about types of physical activity and
average time per week spent on each one. A metabolic equivalent task (MET) score was
assigned to each physical activity based on its energy cost. One MET is defined as the
amount of energy expended while sitting quietly (24). Vigorous physical activity was
defined based on activities with MET value =6 (23).

Adverse Health Outcomes (AHO) and Cumulative Burden of Morbidity

AHOs including patient-reported HL, tinnitus, peripheral sensory neuropathy, and kidney
disease were collected through validated questionnaires (25-27). AHOs were mapped to
individual AHOs using a modified version of the CTCAE version 4.03 (28) and graded O-
to-4 based on severity (Supplementary Table S1) (15)

HL, tinnitus, peripheral sensory neuropathy, and kidney disease were included in a cisplatin-
related cumulative burden of morbidity (CBMpy) score since each has been previously
shown to be related to CBCT (1,2,20). A CBMp; score was calculated for each TCS based
on the number and severity of AHOs following methods adapted from Geenen et al. (29)
using a modified version described by Kerns et al (30) that removed autonomic neuropathy
(Supplementary Table S1 and S2).
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Use of Medications for Anxiety and Depression

Patient-reported prescription drug use included current medications at study enrollment if
taken consistently for >1 month. TCS were also asked to provide the indication for each
medication. Medications were categorized as used for anxiety and/or depression according
to pharmacological classes defined by the National Center for Health Statistics (NCHS)
(31,32), and included benzodiazepines, tricyclic antidepressants, selective serotonin reuptake
inhibitors, monoamine oxidase inhibitors, phenylpiperazine antidepressants, tetracyclic
antidepressants, serotonin-norepinephrine reuptake inhibitors, and miscellaneous
antidepressants or anxiolytics (e.g., buspirone). Anxiety and/or depressive disorders were
defined as anxiety, depression, obsessive compulsive disorder, panic attacks, and post-
traumatic stress disorder. If patients reported that they used one of the listed medications for
a disorder other than the ones specified, they were not considered users of medications for
anxiety and/or depression.

Statistical Analysis

Percentages were used for categorical variables and medians (ranges) for discrete and
continuous variables. Binomial logistic regression models tested the univariate association of
sociodemographic characteristics, health behaviors, individual AHOs, and CBMp; with
medication use for anxiety and/or depression (yes/no) as the dependent variable. Variables
with Wald chi-square test £<0.25 were included in the multivariable model following
methods of Hosmer et al. (33). Two multivariable models were fitted: 1) variables selected
from univariate models in addition to individual AHOs; 2) variables selected from univariate
models in addition to CBMpy. Final multivariable models were developed by backward
elimination of variables with Wald chi-square test £~>0.10. Odds ratios (OR) and 95%
confidence intervals (Cl) were reported for both univariate and multivariable (adjusted)
models.

Multicollinearity between independent variables was assessed for final multivariable models
using the variance inflation factor (VIF) (34). All tests were two-sided, with statistical
significance £<0.05. All analyses were performed using SAS version 9.4 (SAS Institute).

Comparison Population

The use of medications for anxiety and/or depression in our population was compared to that
reported to the National Health and Nutrition Examination Survey (NHANES) for survey
years 2017-2018 (35). NHANES is a program of the NCHS designed to obtain
demographic, health, dietary, and laboratory data from a representative sample of U.S.
residents. Utilization of medications for anxiety and/or depression was determined from
self-reported medication use and self-reported medication indication. NCHS has classified
medications to pharmacological classes including anxiolytics and antidepressants (31,32).
Medication indication was classified using up to three International Classification of
Disease-10 codes (F32.9: major depressive disorder, single episode, unspecified; F33.9:
major depressive disorder, recurrent, unspecified; F41.0: panic disorder [episodic
paroxysmal anxiety] without agoraphobia; F41.9: anxiety disorder, unspecified; F42:
obsessive-compulsive disorder; F43.1: post-traumatic stress disorder (PTSD); and F43.9:
reaction to severe stress, unspecified). Those who reported pain or other reasons as the
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Results

indication (M79.2: neuralgia and neuritis, unspecified; R53: malaise and fatigue; M79.7:
fibromyalgia; M62.83: muscle spasm; M54: dorsalgia; M19.9: osteoarthritis, unspecified
site; M79.1: myalgia; R52: pain, unspecified) for anxiety and/or depression medication use
(N=9) were excluded.

To account for the complex sample design, the entire NHANES population was used to
estimate the standard errors, with subpopulation analysis to compare those who were male,
>18 and <65 years, and without a history of cancer between the Platinum Study population
and NHANES. For comparisons, published NHANES sampling weights, primary sampling
units, and strata were used, while a strata, a primary sampling unit, and a weight of 1 was
applied to our population. The logistic regression model for anxiety and/or depression
medication use was adjusted for age, education, and race/ethnicity. Marginal standardization
(36) was used to estimate predicted probabilities for anxiety and/or depression medication
use in the Platinum Study and in NHANES, reflecting weighted averages over the
confounder distributions of age, education, and race/ethnicity in NHANES. Estimates were
performed in Stata v16.1.

Population Characteristics

A total of 1,802 TCS were studied (Table 1). Median age at clinical evaluation and median
time since chemotherapy completion were 37 years and 3.8 years, respectively. Over 90% of
TCS were treated with etoposide and cisplatin with/without bleomycin (BEP/EP). Most
participants were white (87.7%), college-educated (64.2%), employed (89%), and had health
insurance (91%). Participants were largely never-smokers (57.3%) and had high engagement
in vigorous physical activity (67.9%).

A total of 151 participants (8.4%) used medications for anxiety and/or depression in the
Platinum Study. After adjustment for race/ethnicity, age, and education level to the
NHANES distribution, the predicted probability for anxiety and/or depression medication
use was 6.3% (95% ClI: 4.61, 7.96) in the Platinum Study compared to 7.4% (95% CI: 5.20,
9.59%) in NHANES (P-value for difference =0.51). The odds ratio for anxiety and/or
depression medication use in the Platinum Study was not significantly different than
NHANES (OR=0.83; 95% CI: 0.47, 1.48).

Table 2 shows frequencies of CBMp; scores and individual AHOs among all TCS and
stratified by medication use for anxiety or depression. Overall, only 511 (28.4%)
participants reported no cisplatin-related AHO. CBMp; scores of very low, low, medium, and
high were noted in 622 (34.5%), 334 (18.5%), 287 (15.9%), and 48 (2.7%) TCS,
respectively. Among 1,651 TCS not taking medications for anxiety and/or depression, any
grade of HL, tinnitus, peripheral sensory neuropathy, and kidney disease were reported by
36.3%, 37.8%, 53.7%, and 2.1% TCS, respectively. In contrast, corresponding percentages
were greater (56.3%, 57.7%, 72.8%, and 4.7%, respectively) for 151 TCS using these
medications. Similarly, the prevalence of higher scores for CBMp; (low, medium, and high)
was greater in survivors using medications for anxiety and/or depression vs. those who did
not take these medications.

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2021 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ardeshirrouhanifard et al. Page 6

Association of Sociodemographic, Health Behaviors, and AHOs with Medication Use for
Anxiety and/or Depression

Supplementary Table S3 shows univariate associations of various factors and medication use
for anxiety and/or depression. However, we emphasize here the multivariable results. In the
final multivariable model (including tinnitus, peripheral sensory neuropathy, employment
status, health insurance coverage, and engagement in vigorous physical activity), being
employed (OR=0.39, 95%Cl, 0.23-0.66) and engaging in vigorous physical activity
(OR=0.63, 95%CIl,0.44-0.89) were associated with significantly less use of medications for
anxiety and/or depression, while having health insurance was associated with greater
medication use (OR=2.15, 95%Cl, 1.01-4.56) (Table 3). The likelihood of medication use
for anxiety and/or depression was significantly increased among TCS with grade 2 tinnitus
(OR=2.2, 95%Cl, 1.25-3.88), grade 3 tinnitus (OR=2.74, 95%Cl, 1.89-4.75), and grade 2
peripheral sensory neuropathy (OR=2.2, 95%Cl, 1.33-3.63), with results for grade 3
neuropathy of borderline significance (OR=1.68; 95%Cl, 0.99-2.87).

The second multivariable model (including CBMp; score, employment status, health
insurance coverage, and engagement in vigorous physical activity) indicated similar results.
Being employed (OR=0.38, ~<0.05) and engaging in vigorous physical activity (OR=0.63,
F<0.05) were associated with a significantly reduced use of medications for anxiety and/or
depression, while having health insurance was associated with greater use (OR=2.12,
£<0.05). Significantly increased odds for medication use for anxiety and/or depression were
also observed among TCS with CBMp; scores of low (OR=2.96, 95%Cl, 1.67-5.24),
medium (OR=3.47, 95%Cl, 1.95-6.18), and high (OR=3.18, 95%Cl, 1.22-8.3) (Table 3). In
addition, we also included country of enrollment in both multivariable models and found
that study region (USA, UK, Canada) did not alter the association between employment
status and use of medications for anxiety and depression. No multicollinearity was detected
between variables in either model (VIF<5).

Discussion

In a large cohort of TCS (N=1,802), we investigated for the first time, four cisplatin-related
AHOs (HL, tinnitus, peripheral sensory neuropathy, kidney disease) as well as CBMpy
scores and sociodemographic characteristics in relation to the use of medications for anxiety
and/or depression. New findings include that higher grades of tinnitus, peripheral sensory
neuropathy, and a higher CBMp; score were significantly associated with increased use of
these medications as was having health insurance. Conversely, being employed and engaging
in vigorous physical activity were associated with a significantly lower use of these
medications.

Anxiety and depression are associated with a reduced health-related quality of life
(HRQOL) in TCS (37). Pharmacological or non-pharmacological interventions (cognitive
behavioral therapy, stress reduction therapy, etc.) can be utilized for treatment (13), with
evidence showing that antidepressant and anxiolytic medications are safe and effective in
cancer patients (38—40). They are typically recommended for use in severe cases of anxiety
and depression (41,42), but most cancer survivors do not discuss cancer-related
psychological effects with healthcare providers (43) due to lack of awareness or
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identification of symptoms as stigma (43,44). Only Hawkins et al.(45) investigated the
characteristics of U.S. cancer survivors (80% aged =50 years) at higher risk of prescription
use for anxiety and depression. Patients with various cancer types (e.g., breast, prostate,
melanoma, cervix, colorectal, hematologic, ovary, uterus, and others) were studied, but it
was not clear whether TCS were included. Hawkins et al.(45) analyzed only the number of
comorbidities, not the related severity, associated with anxiolytic and antidepressant use.
These investigators concluded that, in general, U.S. cancer survivors took medications for
anxiety and depression about twice as frequently as the general population, likely due to
cancer treatment-related physical and emotional distress (45). However, little is known with
regard to the characteristics of U.S. TCS (46% age <50 years(46)) prescribed medications
for anxiety and depression. To our knowledge, this large study is the first to identify
characteristics of TCS associated with prescription medication use for anxiety and/or
depression in addition to assessing the association with the number and severity of cisplatin-
relation AHOs.

Factors Associated with Significant Use of Medications for Anxiety and/or Depression

CBMp; score.—To our knowledge, this is the first study to report an association between a
greater CBMp; score and an increased use of medications for anxiety and/or depression in
adult-onset cancer survivors. Our findings mirror those of Hawkins et al.,(45) who showed
an increased use of these medications in cancer survivors with larger numbers of chronic
health conditions. Previous investigations of risk factors for anxiety and depression among
adult-onset cancer survivors also confirm associations of number of comorbid conditions
with anxiety/depression (47,48). A higher number of comorbidities can result in greater
complexities in disease management, the use of multiple prescription medications, less
physical activity, and less social interaction (48). SEER-Medicare linkage studies of
colorectal cancer survivors show a significant relationship between a higher number of
comorbidities and poorer HRQOL, physical health, and anxiety and depression (48).

Tinnitus.—Higher grades of tinnitus were associated with a 2- to 3-fold greater use of
medications for anxiety and depression. Although Dahl et al.(4) found no significant
association between anxiety disorders in TCS and a combined variable of “tinnitus/hearing
problems,” tinnitus was not evaluated independently. Moreover, Dahl et al. used a four-item
likert scale, with responses analyzed as binary variables, e.g., by collapsing responses of
“quite a bit” and “very much” as cases and responses of ‘none’ and “a little bit” as controls.
In contrast, we used a considerably finer grading of AHOs based on CTCAE criteria (15,28).
In the general population, the association between tinnitus and anxiety and depression is
well-established (49-52), and has been attributed to poorer HRQOL, sleep disorders, and
reduced work productivity (49).

Peripheral sensory neuropathy.—Higher grades of peripheral sensory neuropathy were
associated with a 2-fold greater use of medications for anxiety and/or depression. Our
finding confirms previous reports in either TCS or other adult-onset cancer survivors of
significant associations between peripheral neuropathy and anxiety (4,53-55) or depression
(54-56). Since our study is cross-sectional, causal inferences cannot be made; moreover, the
relation between peripheral neuropathy and anxiety/depression may be bidirectional. The
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reciprocal adverse effects of pain and depression/anxiety on one another are well-established
(57,58). The pain and reduced physical activity associated with peripheral neuropathy could
increase anxiety/depression. On the other hand, patients with anxiety might experience and
report a greater degree of neuropathy, perhaps due to shared biological pathways involved in
the production of inflammatory cytokines in both anxiety and peripheral neuropathy (54).
Similarly, patients with depression may experience more severe and persistent pain as the
result of deficiencies in neurotransmitters (e.g., serotonin, norepinephrine) that may occur in
depressed states (59). Thus, it has been suggested that antidepressants can decrease pain
signals by increasing serotonin and norepinephrine levels in the brain (59).

Health insurance.—Having health insurance was associated with an increased use of
medications for anxiety and/or depression, which likely reflects readier access to the health
care system, including paid prescription medications (45).

Physical activity.—Our TCS engaged in vigorous physical activity were about 37% less
likely to use medications for anxiety and/or depression. Physical activity can improve
symptom management and HRQOL (physical, psychological, social, and spiritual) among
cancer survivors (60). Moreover, physical activity is recommended in cancer survivorship
guidelines published by the National Comprehensive Cancer Network, in part due to its
effectiveness in reducing symptoms of both anxiety and depression (61).

Employment status.—Being employed was associated with a significantly lower use of
medications for anxiety and/or depression. The association between unemployment and
depression has been shown in the general population (62-64). We previously showed that
peripheral sensory neuropathy (OR=2.44: grade 3 vs. 0, £=0.006), patient-reported HL
(OR=1.82: grade 2/3 vs. 0, £=0.04), and pain (OR=3.75: grade 2/3 vs. 0, £<0.001) were
associated with TCS unemployment (30). However, reasons for unemployment are mixed,
since influences related to characteristics of both cancer survivors (e.g., sociodemographic
and socioeconomic factors, and comorbidities) and employers (e.g., accommodation for
cancer-related and treatment-related adverse effects) can influence employment status (65).
Thus, multidisciplinary approaches, including physical, psychological, and vocational
considerations, are required to understand employment and work outcomes among cancer
survivors (65).

Strengths and Limitations

Strengths of this study include the large sample size and comprehensive assessment of
sociodemographic features, health behaviors, and cisplatin-related AHOs using validated
questionnaires. Medications used for anxiety and/or depression were defined according to
pharmacological classes using published metrics (31,32), and stringent rules classified
patients as users of these medications only if they specifically indicated that the reason for
use was for one of these conditions. A rigorous approach was used to select independent
variables and build multivariable models (45). Limitations include those inherent to all
cross-sectional designs in that causal inferences cannot be made, since the temporal
sequence of events cannot be ascertained. For example, it is not known whether
unemployment preceded the use of medications for anxiety and/or depression or vice versa.
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Additionally, patients with anxiety or depression may not have been prescribed these
medications, may not have been compliant in taking these medications, or may not have
reported medication use. Therefore, the number of patients taking medications for anxiety or
depression could be less than the actual number of patients with these disorders. Moreover,
information with regard to medication use for anxiety and or depression, employment status,
and individual cisplatin-related AHOs (HL, tinnitus, peripheral neuropathy, and kidney
disease) prior to chemotherapy was not available. Thus it is not known whether these factors
were cancer/chemotherapy-related; however, given the young median age of our population,
it is unlikely that AHO’s were pre-existing (3).

Conclusion

In view of the significant associations we found between vigorous physical activity and less
usage of medications for anxiety and/or depression, healthcare providers should encourage
TCS to increase physical activity to improve both physical and mental health (66). In order
to support employment and work resumption after cancer treatment, rehabilitation programs
should incorporate tools that improve physical and psychological performance, assess work-
related skills, and provide career development counseling/training and when possible,
counseling for employers (65).

The association of higher grades of tinnitus and peripheral neuropathy with greater use of
medications for anxiety and/or depression should prompt healthcare providers to actively
address these conditions in TCS. Strategies such as acoustic stimulation, cognitive
behavioral therapy, and educational counseling can alleviate tinnitus symptoms (67).
Although no medications have been approved to treat tinnitus (18), antidepressants may have
modest efficacy as an adjunct treatment to nonpharmacological treatments (52,68). To
manage chemotherapy-induced peripheral neuropathy, guidelines support the use of
duloxetine to treat associated pain, but there is limited scientific evidence for the use of other
medications (69). Further research is required to prospectively investigate the efficacy of
symptom management interventions for tinnitus and peripheral neuropathy in reducing
anxiety and depression.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

This work was supported by the National Cancer Institute (LR01 CA157823 to L.B. Travis).

Abbreviations:

AHOs Adverse health outcomes
CBCT Cisplatin-based chemotherapy
Cl Confidence interval

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2021 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ardeshirrouhanifard et al. Page 10

References

1.

CBM Cumulative burden of morbidity

GCT Germ cell tumor

HL Hearing loss

MET Metabolic equivalent task

NHANES National Health and Nutrition Examination Survey
OR Odds ratios

Pt Platinum

TCS Testicular cancer survivors

VIF Variance inflation factor

Fung C, Dinh P Jr., Ardeshir-Rouhani-Fard S, Schaffer K, Fossa SD, Travis LB. Toxicities
Associated with Cisplatin-Based Chemotherapy and Radiotherapy in Long-Term Testicular Cancer
Survivors. Adv Urol 2018;2018:8671832.

. Travis LB, Beard C, Allan JM, Dahl AA, Feldman DR, Oldenburg J, et al. Testicular cancer

survivorship: research strategies and recommendations. J Natl Cancer Inst 2010;102(15):1114-30.
[PubMed: 20585105]

. Cappuccio F, Rossetti S, Cavaliere C, lovane G, Taibi R, D’Aniello C, et al. Health-related quality

of life and psychosocial implications in testicular cancer survivors. A literature review. Eur Rev
Med Pharmacol Sci 2018;22(3):645-61. [PubMed: 29461592]

. Dahl AA, Haaland CF, Mykletun A, Bremnes R, Dahl O, Klepp O, et al. Study of anxiety disorder

and depression in long-term survivors of testicular cancer. J Clin Oncol 2005;23(10):2389-95.
[PubMed: 15800331]

. Fleer J, Sleijfer D, Hoekstra H, Tuinman M, Klip E, Hoekstra-Weebers J. Objective and subjective

predictors of cancer-related stress symptoms in testicular cancer survivors. Patient Educ Couns
2006;64(1-3):142-50. [PubMed: 16480847]

. Siafaka V, Hyphantis TN, Alamanos I, Fountzilas G, Skarlos D, Pectasides D, et al. Personality

factors associated with psychological distress in testicular cancer survivors. J Pers Assess
2008;90(4):348-55. [PubMed: 18584443]

. Fossa SD, Dahl AA. Short Form 36 and Hospital Anxiety and Depression Scale. A comparison

based on patients with testicular cancer. J Psychosom Res 2002;52(2):79-87. [PubMed: 11832253]

. Bumbasirevic U, Bojanic N, Pekmezovic T, Janjic A, Janicic A, Milojevic B, et al. Health-related

quality of life, depression, and sexual function in testicular cancer survivors in a developing
country: a Serbian experience. Support Care Cancer 2013;21(3):757-63. [PubMed: 22933132]

. Wiechno P, Demkow T, Kubiak K, Sadowska M, Kaminska J. The quality of life and hormonal

disturbances in testicular cancer survivors in Cisplatin era. Eur Urol 2007;52(5):1448-54. [PubMed:
17544206]

10. Rossen PB, Pedersen AF, Zachariae R, von der Maase H. Health-related quality of life in long-term

survivors of testicular cancer. J Clin Oncol 2009;27(35):5993-9. [PubMed: 19858403]

11. Thorsen L, Nystad W, Stigum H, Dahl O, Klepp O, Bremnes RM, et al. The association between

self-reported physical activity and prevalence of depression and anxiety disorder in long-term
survivors of testicular cancer and men in a general population sample. Support Care Cancer
2005;13(8):637—46. [PubMed: 15756585]

12. Shinn EH, Basen-Engquist K, Thornton B, Spiess PE, Pisters L. Health behaviors and depressive

symptoms in testicular cancer survivors. Urology 2007;69(4):748-53. [PubMed: 17445663]

13. Shapiro CL. Cancer Survivorship. N Engl J Med 2018;379(25):2438-50. [PubMed: 30575480]

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2021 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ardeshirrouhanifard et al.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Page 11

Fung C, Sesso HD, Williams AM, Kerns SL, Monahan P, Abu Zaid M, et al. Multi-Institutional
Assessment of Adverse Health Outcomes Among North American Testicular Cancer Survivors
After Modern Cisplatin-Based Chemotherapy. J Clin Oncol 2017;35(11):1211-22. [PubMed:
28240972]

Kerns SL, Fung C, Monahan PO, Ardeshir-Rouhani-Fard S, Abu Zaid MI, Williams AM, et al.
Cumulative Burden of Morbidity Among Testicular Cancer Survivors After Standard Cisplatin-
Based Chemotherapy: A Multi-Institutional Study. J Clin Oncol 2018;36(15):1505-12. [PubMed:
29617189]

Contrera KJ, Betz J, Deal J, Choi JS, Ayonayon HN, Harris T, et al. Association of Hearing
Impairment and Anxiety in Older Adults. J Aging Health 2017;29(1):172-84. [PubMed:
26916793]

Li CM, Zhang X, Hoffman HJ, Cotch MF, Themann CL, Wilson MR. Hearing impairment
associated with depression in US adults, National Health and Nutrition Examination Survey 2005—
2010. JAMA Otolaryngol Head Neck Surg 2014;140(4):293-302. [PubMed: 24604103]

Baguley D, McFerran D, Hall D. Tinnitus. Lancet 2013;382(9904):1600-7. [PubMed: 23827090]
Hong JS, Tian J, Wu LH. The influence of chemotherapy-induced neurotoxicity on psychological
distress and sleep disturbance in cancer patients. Curr Oncol 2014;21(4):174-80. [PubMed:
25089099]

Haugnes HS, Bosl GJ, Boer H, Gietema JA, Brydoy M, Oldenburg J, et al. Long-term and late
effects of germ cell testicular cancer treatment and implications for follow-up. J Clin Oncol
2012;30(30):3752-63. [PubMed: 23008318]

Taylor HL, Jacobs DR Jr., Schucker B, Knudsen J, Leon AS, Debacker G. A questionnaire for the
assessment of leisure time physical activities. J Chronic Dis 1978;31(12):741-55. [PubMed:
748370]

Chasan-Taber S, Rimm EB, Stampfer MJ, Spiegelman D, Colditz GA, Giovannucci E, et al.
Reproducibility and validity of a self-administered physical activity questionnaire for male health
professionals. Epidemiology 1996;7(1):81-6. [PubMed: 8664406]

Ainsworth BE, Haskell WL, Herrmann SD, Meckes N, Bassett DR Jr., Tudor-Locke C, et al. 2011
Compendium of Physical Activities: a second update of codes and MET values. Med Sci Sports
Exerc 2011;43(8):1575-81. [PubMed: 21681120]

Ainsworth BE, Haskell WL, Leon AS, Jacobs DR Jr., Montoye HJ, Sallis JF, et al. Compendium of
physical activities: classification of energy costs of human physical activities. Med Sci Sports
Exerc 1993;25(1):71-80. [PubMed: 8292105]

Oldenburg J, Fossa SD, Dahl AA. Scale for chemotherapy-induced long-term neurotoxicity
(SCIN): psychometrics, validation, and findings in a large sample of testicular cancer survivors.
Qual Life Res 2006;15(5):791-800. [PubMed: 16721639]

Postma TJ, Aaronson NK, Heimans JJ, Muller MJ, Hildebrand JG, Delattre JY, et al. The
development of an EORTC quality of life questionnaire to assess chemotherapy-induced peripheral
neuropathy: the QLQ-CIPN20. Eur J Cancer 2005;41(8):1135-9. [PubMed: 15911236]

Ventry IM, Weinstein BE. The hearing handicap inventory for the elderly: a new tool. Ear Hear
1982;3(3):128-34. [PubMed: 7095321]

U.S. Department of Health and Human Services NIH NCI. Common Terminology Criteria for
Adverse Events (CTCAE) Version 4.0. Available at: https://evs.nci.nih.gov/ftpl/CTCAE/
CTCAE_4.03/CTCAE_4.03_2010-06-14_QuickReference_8.5x11.pdf. Accessed January 9, 2020.
Geenen MM, Cardous-Ubbink MC, Kremer LC, van den Bos C, van der Pal HJ, Heinen RC, et al.
Medical assessment of adverse health outcomes in long-term survivors of childhood cancer. JAMA
2007;297(24):2705-15. [PubMed: 17595271]

Kerns SL, Fung C, Fossa SD, Dinh PC Jr., Monahan P, Sesso HD, et al. Relationship of Cisplatin-
Related Adverse Health Outcomes With Disability and Unemployment Among Testicular Cancer
Survivors. JNCI Cancer Spectr 2020;4(4):pkaa022.

Kantor ED, Rehm CD, Haas JS, Chan AT, Giovannucci EL. Trends in Prescription Drug Use
Among Adults in the United States From 1999-2012. JAMA 2015;314(17):1818-31. [PubMed:
26529160]

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2021 December 01.


https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03/CTCAE_4.03_2010-06-14_QuickReference_8.5×11.pdf
https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03/CTCAE_4.03_2010-06-14_QuickReference_8.5×11.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ardeshirrouhanifard et al.

32

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Page 12

. Centers for Disease Control and Prevention (CDC). National Center for Health Statistics (NCHS).
National Health and Nutrition Examination Survey Questionnaire: 1988-2018 Data
Documentation, Codebook, and Frequencies. Hyattsville, MD: U.S. Department of Health and
Human Services, Centers for Disease Control and Prevention, 2017-2018 https://wwwn.cdc.gov/
Nchs/Nhanes/1999-2000/RXQ_DRUG.htm.

David W Hosmer SL, Rodney X. Sturdivant,. Applied Logistic Regression,. Wiley; 2013. 528 p.

Allison P Logistic Regression Using SAS: Theory and Application. Cary, NC: SAS Institute Inc;
2012.

Centers for Disease Control and Prevention (CDC). National Center for Health Statistics (NCHS).
National Health and Nutrition Examination Survey Questionnaire. Hyattsville, MD: U.S.
Department of Health and Human Services, Centers for Disease Control and Prevention, 2017—
2018 https://wwwn.cdc.gov/nchs/nhanes/continuousnhanes/default.aspx?BeginYear=2017.

Muller CJ, MacLehose RF. Estimating predicted probabilities from logistic regression: different
methods correspond to different target populations. Int J Epidemiol 2014;43(3):962—-70. [PubMed:
24603316]

Smith AB, Rutherford C, Butow P, Olver I, Luckett T, Grimison P, et al. A systematic review of
quantitative observational studies investigating psychological distress in testicular cancer
survivors. Psychooncology 2018;27(4):1129-37. [PubMed: 29171109]

Walker J, Sawhney A, Hansen CH, Ahmed S, Martin P, Symeonides S, et al. Treatment of
depression in adults with cancer: a systematic review of randomized controlled trials. Psychol Med
2014;44(5):897-907. [PubMed: 23778105]

Grassi L, Caruso R, Hammelef K, Nanni MG, Riba M. Efficacy and safety of pharmacotherapy in
cancer-related psychiatric disorders across the trajectory of cancer care: a review. Int Rev
Psychiatry 2014;26(1):44-62. [PubMed: 24716500]

Li M, Kennedy EB, Byrne N, Gerin-Lajoie C, Katz MR, Keshavarz H, et al. Management of
Depression in Patients With Cancer: A Clinical Practice Guideline. J Oncol Pract 2016;12(8):747—
56. [PubMed: 27382000]

Andersen BL, DeRubeis RJ, Berman BS, Gruman J, Champion VL, Massie MJ, et al. Screening,
assessment, and care of anxiety and depressive symptoms in adults with cancer: an American
Society of Clinical Oncology guideline adaptation. J Clin Oncol 2014;32(15):1605-19. [PubMed:
24733793]

Grassi L, Nanni MG, Rodin G, Li M, Caruso R. The use of antidepressants in oncology: a review
and practical tips for oncologists. Ann Oncol 2018;29(1):101-11. [PubMed: 29272358]

Forsythe LP, Kent EE, Weaver KE, Buchanan N, Hawkins NA, Rodriguez JL, et al. Receipt of
psychosocial care among cancer survivors in the United States. J Clin Oncol 2013;31(16):1961-9.
[PubMed: 23610114]

Niedzwiedz CL, Knifton L, Robb KA, Katikireddi SV, Smith DJ. Depression and anxiety among
people living with and beyond cancer: a growing clinical and research priority. BMC Cancer
2019;19(1):943. [PubMed: 31604468]

Hawkins NA, Soman A, Buchanan Lunsford N, Leadbetter S, Rodriguez JL. Use of Medications
for Treating Anxiety and Depression in Cancer Survivors in the United States. J Clin Oncol
2017;35(1):78-85. [PubMed: 28034075]

Miller KD, Nogueira L, Mariotto AB, Rowland JH, Yabroff KR, Alfano CM, et al. Cancer
treatment and survivorship statistics, 2019. CA Cancer J Clin 2019;69(5):363-85. [PubMed:
31184787]

Braamse AM, van Turenhout ST, Terhaar Sive Droste JS, de Groot GH, van der Hulst RW, Klemt-
Kropp M, et al. Factors associated with anxiety and depressive symptoms in colorectal cancer
survivors. Eur J Gastroenterol Hepatol 2016;28(7):831-5. [PubMed: 26928565]

Clark CJ, Fino NF, Liang JH, Hiller D, Bohl J. Depressive symptoms in older long-term colorectal
cancer survivors: a population-based analysis using the SEER-Medicare healthcare outcomes
survey. Support Care Cancer 2016;24(9):3907-14. [PubMed: 27108264]

Shargorodsky J, Curhan GC, Farwell WR. Prevalence and Characteristics of Tinnitus among US
Adults. Am J Med 2010;123(8):711-8. [PubMed: 20670725]

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2021 December 01.


https://wwwn.cdc.gov/Nchs/Nhanes/1999-2000/RXQ_DRUG.htm
https://wwwn.cdc.gov/Nchs/Nhanes/1999-2000/RXQ_DRUG.htm
https://wwwn.cdc.gov/nchs/nhanes/continuousnhanes/default.aspx?BeginYear=2017

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ardeshirrouhanifard et al.

50

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Page 13

. Crocetti A, Forti S, Ambrosetti U, Bo LD. Questionnaires to evaluate anxiety and depressive levels
in tinnitus patients. Otolaryngol Head Neck Surg 2009;140(3):403-5. [PubMed: 19248952]
McCormack A, Edmondson-Jones M, Fortnum H, Dawes PD, Middleton H, Munro KJ, et al.
Investigating the association between tinnitus severity and symptoms of depression and anxiety,
while controlling for neuroticism, in a large middle-aged UK population. Int J Audiol
2015;54(9):599-604. [PubMed: 25766493]

Pattyn T, Van Den Eede F, Vanneste S, Cassiers L, Veltman DJ, Van De Heyning P, et al. Tinnitus
and anxiety disorders: A review. Hear Res 2016;333:255-65. [PubMed: 26342399]

Miaskowski C, Paul SM, Mastick J, Abrams G, Topp K, Smoot B, et al. Associations Between
Perceived Stress and Chemotherapy-Induced Peripheral Neuropathy and Otoxicity in Adult Cancer
Survivors. J Pain Symptom Manage 2018;56(1):88-97. [PubMed: 29524582]

Bonhof CS, van de Poll-Franse LV, Vissers PAJ, Wasowicz DK, Wegdam JA, Revesz D, et al.
Anxiety and depression mediate the association between chemotherapy-induced peripheral
neuropathy and fatigue: Results from the population-based PROFILES registry. Psychooncology
2019;28(9):1926-33. [PubMed: 31293046]

Bao T, Basal C, Seluzicki C, Li SQ, Seidman AD, Mao JJ. Long-term chemotherapy-induced
peripheral neuropathy among breast cancer survivors: prevalence, risk factors, and fall risk. Breast
Cancer Res Treat 2016;159(2):327-33. [PubMed: 27510185]

Tofthagen C, Donovan KA, Morgan MA, Shibata D, Yeh Y. Oxaliplatin-induced peripheral
neuropathy’s effects on health-related quality of life of colorectal cancer survivors. Support Care
Cancer 2013;21(12):3307-13. [PubMed: 23903798]

Kroenke K, Wu J, Bair MJ, Krebs EE, Damush TM, Tu W. Reciprocal relationship between pain
and depression: a 12-month longitudinal analysis in primary care. J Pain 2011;12(9):964-73.
[PubMed: 21680251]

Kroenke K, Evans E, Weitlauf S, McCalley S, Porter B, Williams T, et al. Comprehensive vs.
Assisted Management of Mood and Pain Symptoms (CAMMPS) trial: Study design and sample
characteristics. Contemp Clin Trials 2018;64:179-87. [PubMed: 29031492]

Bair MJ, Robinson RL, Katon W, Kroenke K. Depression and pain comorbidity: a literature review.
Arch Intern Med 2003;163(20):2433-45. [PubMed: 14609780]

Burke S, Wurz A, Bradshaw A, Saunders S, West MA, Brunet J. Physical Activity and Quality of
Life in Cancer Survivors: A Meta-Synthesis of Qualitative Research. Cancers (Basel) 2017;9(5).
Denlinger CS, Sanft T, S A. NCCN Clinical Practice Guidelines in Oncology: Survivorship.
Version 2.2019. Available at: https://www.nccn.org/professionals/physician_gls/pdf/
survivorship.pdf. Accessed January 13, 2020.

McGee RE, Thompson NJ. Unemployment and depression among emerging adults in 12 states,
Behavioral Risk Factor Surveillance System, 2010. Prev Chronic Dis 2015;12:E38. [PubMed:
25789499]

Linn MW, Sandifer R, Stein S. Effects of unemployment on mental and physical health. Am J
Public Health 1985;75(5):502-6. [PubMed: 3985238]

Montgomery SM, Cook DG, Bartley MJ, Wadsworth ME. Unemployment pre-dates symptoms of
depression and anxiety resulting in medical consultation in young men. Int J Epidemiol
1999;28(1):95-100. [PubMed: 10195671]

Mehnert A, de Boer A, Feuerstein M. Employment challenges for cancer survivors. Cancer
2013;119 Suppl 11:2151-9. [PubMed: 23695927]

Recklitis CJ, Syrjala KL. Provision of integrated psychosocial services for cancer survivors post-
treatment. Lancet Oncol 2017;18(1):e39-e50. [PubMed: 28049576]

Bauer CA. Tinnitus. N Engl J Med 2018;378(13):1224-31. [PubMed: 29601255]

Hoare DJ, Kowalkowski VL, Kang S, Hall DA. Systematic review and meta-analyses of
randomized controlled trials examining tinnitus management. Laryngoscope 2011;121(7):1555—
64. [PubMed: 21671234]

Hershman DL, Lacchetti C, Dworkin RH, Lavoie Smith EM, Bleeker J, Cavaletti G, et al.
Prevention and management of chemotherapy-induced peripheral neuropathy in survivors of adult
cancers: American Society of Clinical Oncology clinical practice guideline. J Clin Oncol
2014;32(18):1941-67. [PubMed: 24733808]

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2021 December 01.


https://www.nccn.org/professionals/physician_gls/pdf/survivorship.pdf
https://www.nccn.org/professionals/physician_gls/pdf/survivorship.pdf

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Ardeshirrouhanifard et al. Page 14

Table 1.

Clinical and Sociodemographic Characteristics, and Health Behaviors of 1,802 Survivors of Cisplatin-Treated
Germ-Cell Tumors (GCT) According to Prescription Medication Use for Anxiety and/or Depression

Clinical characteristic Total No. (%) Use of medications for anxiety and/or depression,r No. (%)

1,802 No (N= 1,651) Yes (N= 151)

Age at GCT diagnosis, years

Median (range) 30 (10-63) 30 (10-63) 31 (10-54)
<20 140 (7.8) 127 (7.7) 13 (8.6)
20-29 728 (40.4) 676 (40.9) 52 (34.4)
30-39 580 (32.2) 536 (32.5) 44 (29.1)
>40 354 (19.6) 312 (18.9) 42 (27.8)

Age at clinical evaluation, years

Median (range) 37 (18-75) 37 (18-75) 39 (18-64)
<30 428 (23.8) 397 (24.1) 31(20.5)

30-39 644 (35.7) 508 (36.2) 46 (30.5)

40-49 429 (23.8) 388 (23.5) 41 (27.2)

50-59 240 (13.3) 214 (13.0) 26 (17.2)

=60 61 (3.4) 54 (3.3) 7(4.6)

Calendar year of diagnosis a

Before 2000 195 (11.0) 183 (11.2) 12 (8.2)
2000-2009 609 (34.2) 552 (33.8) 57 (38.8)
2010-2017 976 (54.8) 898 (55.0) 78 (53.1)

Histologic type b

Seminoma 438 (24.6) 403 (24.7) 35 (23.8)

Nonseminoma 1324 (74.4) 1214 (74.3) 110 (74.8)

GCT, not otherwise specified 18 (1.0) 16 (1.0) 2(1.4)
Site of GCT ©

Testis 1588 (89.2) 1461 (89.5) 127 (86.4)

Extragonadal 192 (10.8) 172 (10.5) 20 (13.6)

Cisplatin-based chemotherapy a

BEP ¢ 1009 (56.3) 920 (56.1) 89 (58.4)
ep’ 657 (36.7) 605 (36.9) 52 (34.4)
other 9 126 (7.0) 116 (7.1) 10 (6.6)

Cumulative dose of cisplatin, mg/m? h

Median (range) 400 (100-1402.8) 400 (100-1400) 400 (100-800)
<300 123 (6.9) 110 (6.7) 13 (8.7)
300 643 (36.0) 596 (36.4) 47 (31.3)
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Clinical characteristic Total No. (%) Use of medications for anxiety and/or depression,r No. (%)
1,802 No (N=1,651) Yes (N= 151)
301-399 79 (4.4) 72 (4.4) 7(4.7)
400 838 (46.9) 769 (47.0) 69 (46.0)
>400 104 (5.8) 90 (5.5) 14 (9.3)
Time since completion of chemotherapy, years /
Median (range) 3.8 (1-35.1) 3.8 (1-35.1) 3.8 (1-29.9)
<2 553 (31.8) 511 (32.1) 42 (28.8)
2-<5 464 (26.7) 422 (26.5) 42 (28.8)
5-<10 355 (20.4) 327 (20.5) 28 (19.2)
>10 366 (21.1) 332 (20.9) 34 (23.3)
Sociodemographic characteristic
Racej
White 1484 (87.7) 1348 (87.2) 136 (93.2)
African American 18 (1.1) 16 (1.0) 2(1.4)
Asian 77 (4.6) 73 (4.7) 42.7)
Other 113 (6.7) 109 (7.1) 4(2.7)
Education k
High school or less 206 (11.9) 184 (11.7) 22 (14.7)
After high school but not college graduate 411 (23.8) 370 (23.5) 41 (27.3)
College or university graduate 726 (42.1) 677 (43.0) 49 (32.7)
Post-graduate 382 (22.1) 344 (21.8) 38 (25.3)
Employment status /
Unemployed 114 (6.7) 94 (6.0) 20 (13.3)
Employed 1526 (89.0) 1411 (90.2) 115 (76.7)
Retired 34 (2.0) 31(2.0) 3(2.0)
On disability leave 40 (2.3) 28 (1.8) 12 (8.0)
Marital status "
Single or never married 569 (33.2) 527 (33.6) 42 (29.0)
Married/living as married 1039 (60.6) 949 (60.5) 90 (62.1)
Divorced/separated 107 (6.2) 94 (6.0) 13 (9.0)
Health insurance coverage n
No 156 (9.0) 148 (9.3) 8(5.3)
Yes 1580 (91.0) 1438 (90.7) 142 (94.7)
Health behavior
Smoking status o
Never 995 (57.3) 922 (58.1) 73 (48.7)
Former 591 (34.0) 527 (33.2) 64 (42.7)
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Clinical characteristic Total No. (%) Use of medications for anxiety and/or depression,r No. (%)
1,802 No (N=1,651) Yes (N= 151)
Current 150 (8.6) 137 (8.6) 13 (8.7)
Average no. alcoholic drinks in past year p
Rarely or never 355 (20.5) 315 (19.9) 40 (26.5)
1-3 per month 235 (13.6) 208 (13.2) 27 (17.9)
1-6 per week 807 (46.6) 750 (47.4) 57 (37.8)
> 1 per day 336 (19.4) 309 (19.5) 27 (17.9)

Engage in vigorous physical activity (= 6 METSs) q
Yes 1180 (67.9) 1098 (69.1) 82 (55.0)

No 557 (32.1) 490 (30.9) 67 (45.0)

Abbreviations: BEP, bleomycin, etoposide, and cisplatin; EP, etoposide and cisplatin; GCT, germ cell tumor; MET, metabolic equivalent of task;
VelP, vinblastine, ifosfamide, and cisplatin; VIP, etoposide, ifosfamide, and cisplatin.

a . . . -
Calendar year of diagnosis was not available for 22 participants.
b .. . . .
Histologic type was not available for 22 participants.
[5 . . .
Germ cell tumor site was not available for 22 participants.

dFifty-nine (3.3%), 723 (40.4%), 940 (52.5%), and 68 (3.8%) participants received < two, three, four, and five or more cycles of cisplatin-based
chemotherapy, respectively. Chemotherapy regimen and number of cycles was not available for 10 and 12 participants, respectively.

Elncludes 252 (25.0%) participants with modification of dosing and schedules of BEP. The remaining 757 participants (75%) received the standard
dosing and standard BEP schedule: each chemotherapy cycle consisted of bleomycin, 30,000 IU days 1, 8, and 15; etoposide 100 mg/m2 days 1
through 5; and cisplatin 20 mg/m2 days 1 through 5. Median cumulative cisplatin doses for the BEP group were 300 mg/m2 (range, 100 to 900

2
mg/m#).

flncludes 312 (47.5%) participants with modification of dosing and schedules of EP. The remaining 345 participants (52.5%) received the standard
dosing and standard EP schedules: each chemotherapy cycle consisted of etoposide 100 mg/m2 days 1 through 5 and cisplatin 20 mg/m2 days 1
through 5. The median cumulative cisplatin doses for the EP group were 400 mg/m2 (range, 110 to 1403 mg/mz).

gOf 126 participants, 66 received VIP, 35 received cisplatin and ifosfamide; 9 received cisplatin, bleomycin, etoposide, and ifosfamide; two
received VelP. For the remaining 14, other combinations of cisplatin-based chemotherapy were applied.

hCispIatin dose information was not available for 15 participants.

ilnformation on time since completion of chemotherapy was not available for 64 participants.
4 Race was not stated for 110 participants.

kEducationaI status was not stated for 77 participants.

/Employment status was not stated for 88 participants.

mMaritaI status was not stated for 87 participants.

”Health insurance coverage was not stated for 66 participants.

OSmoking status was not stated for 66 participants.

b Average no. of alcoholic drinks in past year was not stated for 69 participants.
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thysicaI activity was assessed in this study based on a validated questionnaire (21-23). Participants were asked about the type of physical activity
(walking; jogging (>10 min/mile); running < 10 min/mile); bicycling; aerobic exercise; lower intensity excursive such as yoga, stretching, and
toning; tennis, squash, or racquetball; lap swimming; weight lifting or stretch swimming) and average time per week (during the past year) spent at
each of these activities. A MET score was assigned to each physical activity based on its energy cost. Vigorous physical activity was defined based
on activities with MET value = 6 (23). Physical activity information was not provided by 65 participants.

rBased on self-reported prescription medications taken for at least the past 4 weeks. Medication indication was classified as used for anxiety and/or
depression according to both (1) its pharmacological class (31,32) and (2) if patients indicated its use was for anxiety and/or depression.
Participants could report use of more than one medication for anxiety and/or depression. Medications used by 151 participants include alprazolam
(n=15), amitriptyline (n=2), bupropion (n=10), buspirone (n=3), citalopram (n=15), clomipramine (n=2), clonazepam (n=24), desvenlafaxine (n=1),
duloxetine (n=9), escitalopram (n=29), fluoxetine (n=11), fluvoxamine (n=1), imipramine (n=1), lorazepam (n=8), mirtazapine (n=1), nortriptyline
(n=1), paroxetine (n=13), sertraline (n=20), trazodone (n=6), and venlafaxine (n=13).

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2021 December 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Ardeshirrouhanifard et al. Page 18

Table 2.

Cisplatin-Related Cumulative Burden of Morbidity (CBMp;) Score and Patient-Reported Outcomes for 1,802
Survivors of Cisplatin-Treated Germ-Cell Tumors

Total No. (%) | Use of medications for anxiety and/or depression, No. (%)

Characteristic 1,802 No (N=1,651) Yes (N=151)

CBMpy score ¢

None 511 (28.4) 492 (29.8) 19 (12.6)
Very low 622 (34.5) 582 (35.3) 40 (26.5)
Low 334 (18.5) 292 (17.7) 42 (27.8)
Medium 287 (15.9) 244 (14.8) 43 (28.5)
High 48 (2.7) 41 (2.5) 7 (4.6)

Included in CBMp; score

Patient reported hearing loss b

None 1118 (62.0) 1052 (63.7) 66 (43.7)
Grade 1 427 (23.7) 379 (23.0) 48 (31.8)
Grade 2 235 (13.0) 200 (12.1) 35 (23.2)
Grade 3 22 (1.2) 20 (1.2) 2 (1.3)
Tinnitus ©

None 1091 (60.5) 1027 (62.2) 64 (42.4)
Grade 1 454 (25.2) 411 (24.9) 43 (28.5)
Grade 2 128 (7.1) 108 (6.5) 20 (13.3)
Grade 3 129 (7.2) 105 (6.4) 24 (15.9)

Peripheral sensory neuropathy d

None 806 (44.7) 765 (46.3) 41(27.2)
Grade 1 514 (28.5) 472 (28.6) 42 (27.8)
Grade 2 247 (13.7) 210 (12.7) 37 (24.5)
Grade 3 235 (13.0) 204 (12.4) 31(20.5)

Patient-reported kidney disease ©

None 1760 (97.7) 1616 (97.9) 144 (95.4)
Grade 1 37 (2.1) 31(1.9) 6 (4.0)
Grade 2 5(0.3) 4(0.2) 1(0.7)

aCBMpt score calculated based on patient self-reported outcomes related to cisplatin (hearing loss, tinnitus, peripheral sensory neuropathy, and
kidney disease) based on methods as described previously (15).

bPatient—reported hearing loss was graded using questions from Hearing Handicap Inventory by Ventry and Weinstein (27), Scale for
Chemotherapy-Induced Long-Term Neurotoxicity (SCIN) questionnaire (25), and the European Organization for Research and Treatment of
Cancer Chemotherapy Induced Peripheral Neuropathy 20-item quality-of-life questionnaire (EORTC-CIPN-20) (26).

cTinnitus was graded with the Scale for Chemotherapy-Induced Long-Term Neurotoxicity (SCIN) questionnaire on the basis of symptoms
experienced over the past 4 weeks (25).

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2021 December 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Ardeshirrouhanifard et al. Page 19

Peripheral sensory neuropathy was graded according to the EORTC-CIPN-20 questionnaire, the SCIN questionnaire, and patient-reported current
prescription medication use. Prescription medications were only considered if the respondent stated that the indication was for neuropathy (15).

Kidney disease was graded using patient-reported information on physician-diagnosed condition and current prescription medication use.
Prescription medications were only considered if the respondent stated that the indication was for the adverse health outcome of interest (15).
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Table 3.

Page 20

Final Multivariable Models of the Association Between Various Factors and Use of Medications for Anxiety

and/or Depression.

Variable Multivariagle Model with Cisplatin-related Adverse Health Multivariable Model with CBMp, e
Outcomes
OR (95%CI) P value OR (95%CI) P value

Vigorous physical activity (=6 METS)

No Ref. Ref.

Yes 0.63 (0.44-0.89) 0.01 0.63 (0.44-0.90) 0.01
Employment status

Unemployed Ref. Ref.

Employed 0.39 (0.23-0.66) 0.0005 0.38 (0.23-0.65) 0.0004

Retired 0.35 (0.09-1.32) 0.12 0.33 (0.09-1.20) 0.09

On disability leave 1.19 (0.47-3.00) 071 1.21 (0.56-3.00) 0.68
Health insurance coverage

No Ref. Ref.

Yes 2.15 (1.01-4.56) 0.05 2.12 (1.00-4.82) 0.05
Tinnitus & Not included

None Ref.

Grade 1 1.46 (0.95-2.22) 0.08

Grade 2 2.20 (1.25-3.88) 0.007

Grade 3 2.74 (1.89-4.75) 0.0003
Peripheral sensory neuropathy o iNotinciuged

None Ref.

Grade 1 1.30 (0.82-2.06) 0.26

Grade 2 2.20 (1.33-3.63) 0.002

Grade 3 1.68 (0.99-2.87) 0.06
CBMpy score c Not included

None Ref.

Very low 1.46 (0.83-2.57) 0.19

Low 2.96 (1.67-5.24) 0.0002

Medium 3.47 (1.95-6.18) <0.0001

High 3.18 (1.22-8.30) 0.02

Abbreviations: AHOs, adverse health outcomes; CBMpt, cumulative burden of morbidity score (related to cisplatin); confidence interval; OR,

odds ratio; Ref., reference.

Note: Pvalues with boldface indicate significance at £< 0.05.

aTinnitus was graded with the Scale for Chemotherapy-Induced Long-Term Neurotoxicity (SCIN) questionnaire on the basis of symptoms

experienced over the past 4 weeks (25).
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Peripheral sensory neuropathy was graded according to the EORTC-CIPN-20 questionnaire, the SCIN questionnaire, and patient-reported current
prescription medication use. Prescription medications were only considered if the respondent stated that the indication was for neuropathy (15).

cCBMpt score was calculated based on the number and severity of AHOs following methods adapted from Geenen et al(29) as described

previously (15). The CBMpt score encompasses cisplatin-related AHOs of HL, tinnitus, peripheral sensory neuropathy, and kidney since each has
been previously shown to be related to CBCT (1,2,20).

dThe odds ratios and P values are from an adjusted binomial logistic regression model that includes employment status, engagement in vigorous
physical activity, tinnitus, peripheral sensory neuropathy, and health insurance coverage as independent variables with the use of medications for
anxiety and/or depression (yes/no) as the outcome (dependent) variable. Variables with omnibus (Wald chi-square from type 3 analysis of effects) P
> 0.1 were removed from the final model in a backward deletion procedure. The omnibus 2 value for the variables listed in the table include:
employment status (2= 0.0004), engagement in vigorous physical activity (= 0.01), tinnitus (P = 0.0009), peripheral sensory neuropathy (P =
0.02), and health insurance coverage (= 0.05).

EThe odds ratios and P values are from an adjusted binomial logistic regression model that includes employment status, engagement in vigorous
physical activity, and CBMpt with use of medications for anxiety and/or depression (yes/no) as the outcome (dependent) variable. Variables with
omnibus 2> 0.1 were removed from the final model in a backward deletion procedure. The omnibus P value for the variables listed in the table
include: employment status (2= 0.0002), engagement in vigorous physical activity (= 0.01), CBMpt (£ <0.0001), and health insurance coverage

(P=0.05).

Tumor stage was not associated with the use of medications for anxiety/depression in the univariate model (P=0.34) or in multivariable models
adjusted for either adverse health outcomes (P=0.23) or CBMpt score (P=0.24)
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